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Vegetation by Trees & Shrubs

Trees and shribs can be usad to create a good vegetative filter strip and sEbilize steep orwet
slopes, sream banks, and or other areas w here stronger and or Jarger vegetation than grass is
needed for sabilization. D esp rooted species of trees and shnibs provide greater protection
against soil slippage problem s.

U se native plants of the area to ensure adaptability and reduce costs. Mentify plants In the area
w hich are proven to provide the protection and stabilization desired. Som e plants comm on to
the CPYRW M A areaw hich are often used forstabilization are w illow s, alders, and dogw oods.
U == the m osteffective, appropriate tecdhnique in planting and es@blishing trees and shmibs for
bank stabilization.

Live sakes

Cuttings of live branches neatly pruned of lin bs, usually 12 to 1-1,2 inches in diam eter, and 2
to 3 feetlong . Thistechnique is mexpensive and can beused w hen tim e and orresourcesare very
Iim ited and the site isnotcom plicated. See figure 55 below .

1. The basalend should be cutatan angle to
faciliate hsertion into the ground.

PRAOTRUDES 2" TGO 3°
ABOVE S0IL
2. Stekes ar driven o the ground
pempendicularto the slope, basalend first

A
{buds oriented upw ard) , untilonly 2" to 3" \\/\/\Q\/@g\‘
//\\ 4
y@‘“go
TR

of the stake protrdes above the ground.

3. Stakes are planted in 1ow s on the contour.

Stakes In each successive W are \
staggered yieding an altemating grid / 2y
ttem w ith two t© four stakes per square
e P 2" TO 3 LONG
ya. LIVE STAKE
TAMPED INTO GROUND

4. Stakes chould be cut during domant

seasons and istalled the sam e day as cut,

ortem porarily stored @ few days) navery , , ,

m oist, coolenvironm entuntiluse. Fygure 55. Live Stake P lanting

Live fasches/v attlebundles

Longbundles, 5 t© 30 feetin length and 6 to 8 inches 1n diam eter;, of live branches tied together
w ith grow Ing tips oriented the sam e direction and tops evenly distributed throughoutthe length
of the bundle. See figure 5-6 below .
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1. Can be used on skpes as steep as 1!
horizontalto 1 'vertical.

2. Bundlesareplaced na 12 to 18 nch deep TRENCH
trench dug along the contourof the slope.

LIVE FASCINE
WATTLE /BUNDLE

3. Bundles should be secured w ith live stakes A
placed 33° to 45° off horizontal, basalend LIVE STAE

PROTRUDES 2° Toy 3°

down, and stong dead stkes placed ABOHE SOIL
vertically through the bundle. A 1l sakes

\2' O 3 LONG

DEAD STOUT STAKE—

should be 2 to 3 feet Iong and prottude 2" PROTRUDES SUGHTLY
SACVE S0

t© 3" above the &jl. BUNDLE — &" T &" DIA.

4. Bundles arr covered wih a moist,
com pacted soilbackfill.

5. Bundles should be cut during dom ant
seasonsand Installed the sam e day as cut, Fiure 5-6. Live Fascinesi attlesBundles

ortem porarily stored @ few days) havery
m oist, coolenvironm entuntiluse.

6. Thstallation of this practice begins at the
toe of the slope and progresses up-skope.

Bmish Layering

Layerof live branches, 12 to 2 inches in diam eterand 3 to 4 feetlong, Jaid in abenched trench
on the contour; and used to bresk long slopes nto an allerslope lengths. See figure 5-7 below .

MOIST S0IL
BACKFILL
1. Branches are placed In a slightly Inward
sloping, benched trench, extending 2 © 3 4" TD B8" LAYER «
feet horizontal disance) mto the slope EICJ;‘EHBNRGENGH o ,f?*’é

face. Branches are placed w ith grow Ing
tps (ouds) outw ard.

2. Branches are placed In the benches 1n a
slight cris-cross oroverlapping patem.

3. Layers are oovered wih a moist,
com pacted soilbackfill.
2" T 3" BEMCH
4. Branches should be cut during dom ant

seasonsand stalled the sam e day as cut,

ortem porarily stored @ few days) havery
m odst, coolenvironm entuntiluse. DETAIL — BRUSH LAYERING

5. Ihsallaton of this practice begins at the

e of the skope and p p-<lope. Figure 5-7. Brush Layering D etails
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Sprigsplugs

hdividualplantstem sw ith roots orrooted cuttings. O fien used on filled slopes In conjunction
w ith soil reinforcem entm aterials. See figure 5-8 below .

MOIST S0IL
BACKFILL

1. Place sprighplug M a hole dug at least
tw dce the rootballdiam eter. Tam p fillsoil
fim Iy around oot ball leaving no air
pockets. Titial saturation around each
plantw illhelp ensure consolidation of soil
around the rootball and help elin ate air
pockets w hich w il dry out the rootball.

Ed Ed i ALTERMATING

2. Plant sprigsplugs in row s on the contour GRID PLANTING
wih sprigsplugs 12 o 1 yard gpart. % x pATTER
Sprigsplugs n each successive row are % " "
seggered yielding an altemating grid
pattem.

DETAIL — SPRIGS /PLUGS

Fiure 5-8. Sprig/ lug Planting

Structures

T many cases, perm anent or sem iHperm anent structures m ust be constructed t© support,
renforce, oresablish a sable condition orenvironm ent to protect road and ditch banks.

Gabion Retaining W all

Rectangularw rem eshboxes filled w ith

stone, stacked and assem bled as a near R ok Filed G abbns
vertical or stepped wall (fgure 5-9)
support the earth material behind it
This stucture provides a slope face
w hich can beused w here there is 1im ited
orno room fora sable nclined earth
slope. G abions can also provide a non-
erosive surface for mad ditch back- 85
slopes, and can Increase nfilvation by o /\\4\\/,(\\/,4\\4\\/{2\\//4\\\
absobIng som e mnoff nto its porous

massw here itisheld.

Fyure 5-9. Gabion Reamnng W all
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V egetated G abion Reaining W all

Rectangularw rem eshboxes filled w ith
stone, stacked and assem bled as a near
vertical or stepped w all and com bined
wih live branches @s used In brush
layering, figure 5-7) to supportthe earth
m aterialbehind it in am ore perm anent,
aesthetically pleasing m anner. Roots,
stem s, and associated plantgrow th w {11
eventually ntertw Tne itselfw ith the stone
1 the gabions and t2ke the place of the
w irem ech w hen ithasdeteriorated aw ay

(Egure 5-10).

Second YearG mow th

Rock Filed G abbns

Live Branch
Cutthgs

LogorTimmberCrbReaningW all

Rectengular box made of alemately
placed logs or treated timber 1n a log
cabin sty’le construction, filled w ith sodl,
1ock, or other fill m aterial to provide a
stable and supported rad orditch bank .
A s chown In figure 5-11a, this stucture
provides a nearvertical slope face which
can be used w here there is Iin ited orno
wom fora sable nclined earth slope.

Alwp, as shown in figure 5-11b, the
stucture can be m ade m ore pemm anent,
sable, and aesthetically pleasing by
adding live branches (@s used n brush
layering, figure 5-7). Roots, stam s, and
associated plant grow th w il eventually
ntertw ne itself w ith the w ood stucture
and backfill, thus es@blishing natural
sabiliy. These Structure m ay be step-
constucted o provide planting areas.
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Tin bers/Logs
Together

DSOS N = Live Banch
DIPTNID: = Cutthas
21-3!
RebarorNail
Tin bers/Logs
Together

Fiure5-11. Log or Timber Crib Retamig W all



Preparing Foundaton of S tucture.

S Rock Fil Optbnal)l Phced 1 the
Foundatbn ofStucture © the Levelof
. hundaton. Soil Fill May be Used
W hen hundatbn or Pernnial Fbw
2 W iINotbe Encounterad.

-
o]

Brmish and W ood
M em berP lhcem ent .

Froonal Vew of
Compkted Live
Crowall

Exhbi53 -Lie Crb W all



Two Years G row th

M echanialR prap Bash Revetm ents
Vegemted NatumIywih W ibws
G owth Age & a BeaverPmned FourYears)

M echanialR prap Bash Revetm ent
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A s fill isplaced In the crb, lay m ats of
branches 1n a cris-crosspattem on top of
each fill layerw hich concides w ith an
opening betw een the tin bers at the face
ofthe structure .B ranch cuttingsm usthe
Iong enough forthe basal ends t© reach
the undisturbed soil at the back of the
crbw hile thegrow Ing tips ouds) extend
outw ard gpproxin ately 12 nches from
the face of thewall.

Each layerofbranches shallbe covered
by at least 2 inches of com pacted =oil.
Fill chall be subsequently placed up to
the nextbmish layer level.

M echanicalR jprap R evetm ent

A Ining of rock rprp covering the
surface of a slope or em bankm ent t©
protect it from erosive forces. U sually
used w hen vegetation isnotadequate to
protect the slope such as on very steep
slopes, sharp ditectional changes T
stream flow , sharp tums in the sream or
chamnel i=elf, where stoeams are
constricted by bridges or culverts, etc.

Rock gize is dependent upon the
gpplication. Lawmer stone will be
required forsabilityw here flow volum es
and velocitesagamstthe riprap arehigh .
R iprap layerthicknessesshould bebas=d
onm axin um rock diam eterused and the
gpplication. A professional engineer
should be consulted w here stream flow s
will be encountered. Riprap amor
against flow must alw ays be underlain
w ith a filtersuch asgraded aggregate or
geo-fabric.

Rock R brap

Aggregate or
G eo-fabric Fiter

Toe hto Hundaton

Fyure 5-12. M echanicalR jorap Revetm ent
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V egetated R Ip1ap R evetm ent

A Ining of wck rpmp covering the
surface of a slope or em bankm entw ith Second Year
Iive stakes driven through the voids -
the riprap and into the subgrade (figure 5
5-13) to provide enhanced stability and (.

protecton fiom erosive fores. This

RockR'prap\ _" Y|

type of stucture can be a near .'.!.l
pem anent solution t prmblems 7 ,\% “‘j

e es i NG :
recurring when flows and velocities Lve Stk f{"}”\ :
reach extrem es, and can also be used In ‘\ TN
desion o reduce the thicknesses and .r‘..‘;.f ////\E R
height required in m echanical riprEp .‘j \\//\\/_/\ g 0rG eo-fbrt: Filer
evetm ents. \//}\//\

GO

Fiure 5-13. Vegetated R jprap Revetm ent

M ats and B lankets

These products and m aterials are used to preventerosion on a tem poary basis on steep slopes,
1 ditrhes w ith high flow velocides, and other areas prone to ermsive force. They usually
deteriorate giving w ay to vegetation to hold the soil. Som e of these products m ay be spaced
Tongitudinally w ith the flow In channelflow situations, orlaterally across the flow In sheetflow
situations such as on slopes.

Exam ples are: Jute M atting - an undyed yam, w oven into an openm esh usually 1 nch square
openings). kislain overseeded & m ulched areas to hold in place and m ay be used t© coveran
entire area or spaced on the contour t© bresk concentrated flow and check erosion; M ulch
BIanket (Tamporary) -m ulchm aterials (soaw ,w ood fibers, coconut, etc.) sandw iched betw een
photo-degradable plastic. Thisproductprovides them ulching and is lJan overseeded areas. &
m ay be used to coveran entire area, butism ostly used in strips on the contour, In specific areas
w here m ulch anchoring is difficult, orw here a m ore Intense stength m ulching is necessary.
M ulch Blanket (Perm anent/San i-Perm anent) -m ulch m aterials (staw , w ood fbers, coconut,
plastic coils, etrc.) and non-w oven geo-fabric sandw iched betw een photo-degradable plastic.
Thisproductisusad forresisting surface slippage problam sand to provide a stronger resistance
to erosive forces. Tt is often buried and usually requires special engineering and design.
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Below are Installation recom m endations forproperand effective use of these products.

I bury up-slope ends oredges 1n a check slot, backfill, and tam p securely n place.

I Unlessothew ige recom m ended orspecified bym anufacturer, overlap ends12 mchesand
pin securely. Up-slope section lies overdow n-slope section w here gpplicable.

I Unlessotherw iserecom m ended orspecified bym anufacturer, overlap edges4 mchesand
pin securely. Up-slope section lies overdow n-slope section w here gpplicable.

0 T acoordancew ithm anufacturersrecom m endations, securely anchorm atsw ith back filled
check slots spaced along the length, and anchoreach m atto the earth surface w ith stakes,
pins, and/orsaples.

I m ake sure all areas prone t© up-lift, due to tension I the m aterial, are thoroughly and
securely pImed © the ground. Exam ples are: crease points w here the slope changes
abruptly Where a flat ditch bottom and its side slopes Intersect), sw ales, or concave
slopes.

G eotextiles

Pem eable synthetic m aterials m anufactured for use I protecting and filtering soils and or
Tncreasing the stength of the soil profile.

Filter - woven ornon-woven fabric. O fien used In lieu of an aggregate filter under riprap,
gabions, and otherstructures requiring filtering to nhibitm igration of finersoiland fillparticles.

Remnforcem entFabric -w ebbed fabricw hich canbeplaced atorbelow the soilsurface to provide
Inproved stength and erosion resisance to the soil surface or profile. Usually requires
goecialized engineering and design .0 fien nsalled horizontally betw een soil layersofa slope or
em bankm entto hcrease soilstrength and protectagainstshides. A vailable n various shapes, sizes,
strengths, and configurations.

Remnforcem entG rids -pocketed, w ebbed m aterial form ing cellsw hich can beplaced atorbelow
the soil surface, filled w ith soilorother fillm aterial, to provide in proved strength and erosion
resisance t© the soil surface orprofile. U sually requires specialized engieering and design.
0 ften nstalled atthe surface. Cellsare filled w ith soil and oraggregate w ith a layerof topsoil
added, then vegetated w ith seed orsod, or, filled w ith aggregate w ithout vegetation to provide
anon-erosive surface conducive to traffic orsim ply forreduced m antenance and praesthetics.
Available in various shapes, sizes, strengths, and configurations.
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